Aluminium accumulation in relation to senile plaque and neurofibrillary tangle formation in the brains of patients with renal failure.
The effects of long-term exposure to aluminium on the development of Alzheimer-type neuropathological changes have been studied post-mortem in patients with chronic renal failure who did not have dialysis encephalopathy. Administration of aluminium-containing phosphate binding compounds appears to be a major factor in the accumulation of aluminium in the brain of dialysis patients. The mean serum aluminium concentrations determined during life and brain aluminium concentrations determined post-mortem correlated with both the duration and total amount of aluminium hydroxide administered to these patients. No correlation was found between the presence of bone aluminium and either the mean serum or brain aluminium concentration. Longitudinal monitoring of serum aluminium concentrations may provide a more reliable index than bone biopsy of brain aluminium concentrations in dialysis patients. Dynamic secondary ion mass spectrometry revealed focal accumulations of aluminium associated with cortical pyramidal neurones. The majority of patients also showed immunostaining in pyramidal neurones with an antibody to the N-terminal region of the beta/A4 amyloid precursor protein, while staining was absent in age-matched control cases. One-third of the patients exhibited beta/A4-positive amorphous senile plaques in the cerebral cortex. However, there was no clear correlation between either the presence and intensity of beta/A4 amyloid precursor immunostaining or the presence of senile plaques and the concentration of aluminium in the cerebral cortex. Cortical neurofibrillary tangles were not observed in any of the dialysis patients. These data suggest that it is unlikely that aluminium plays any major role in neurofibrillary tangle formation and that its putative role in senile plaque formation is likely to be only part of a complex cascade of changes.